
















































































SITE CONSIDERATIONS
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Site Considerations
Water Volume and Piping Considerations 

The 3-way valve diverts the hydronic water flow from the heating/
cooling piping to the DHW piping to handle the demand requested. 
Proper installation considerations need to be adhered when integrating into 
the piping. Be sure to follow the installation manual before and during the 
installation process. The inlet piping from the hydrobox is NEVER to be piped 
in the branch port of the valve. 

	» The installation needs to be made in such a way that a minimum water 
volume of 5.3 gal (20 liters) is always available in the space heating/cooling 
loop of the unit, even when the available volume towards the unit is 
reduced because of closure of valves (heat emitters, thermostatic valves, 
etc.) in the space heating/cooling circuit. The internal water volume of  
the outdoor unit and indoor unit is NOT considered for this minimum  
water volume

	» Differential bypass valve adjustment is necessary for minimum flow when 
emitters are closed during defrost/backup heater operation.​

	» Minimum flow rate with space heating emitters closed is +0.53 GPM  
(2 l/min)​ Example: 5.8 GPM minimum flow required + 0.53 GPM for  
differential bypass = 6.33 GPM minimum with space heating emitters closed.  
(22 l/min + 2 l/min = 24 l/min total)​

	» If a bypass is in place eliminating the need for the differential bypass  
valve, minimum flow must still be maintained when space heating  
emitters are closed.​

	» The ALTHERMA system has a minimum volume of water necessary to ensure the 
compressor does not short cycle. If the system is found to be short of volume,  
then a volumizer will need to be sized. 

	– Sizing the volumizer requires figuring the volume of the system and 
comparing the minimum of 5.3 gal (20 liters) volume and comparing  
that to the figured volume. The difference is the minimum size  
volumizer necessary. 

	– To figure the volume of the piping: 
	– Measure the length of piping between the hydrobox and  

	 the ODU
	– The standard piping connections are 1" which contains 0.0408  

	 gallons per foot of pipe. Refer to the table for volume of water 
	 per foot for the size pipe used. 

Pipe Size Gallons/ft
½" 0.01
¾" 0.023
1" 0.041

1-1/4" 0.064
1-½" 0.092

2" 0.163
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Expansion tank/vessel sizing and volume
To check the water volume and flow rate, the indoor unit has an expansion vessel  
of 2.64 gallons (10 liters) with a factory-set pre-pressure of 14.5 psi (1 bar)
To make sure that the unit operates properly:

	» You MUST check the minimum and maximum water volume.
	» You might need to adjust the pre-pressure of the expansion vessel

Site Considerations
Water Volume and Piping Considerations (cont.)
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The maximum water volume depends on whether glycol is added to the 
water circuit. Use the following graph to determine the maximum water 
volume for the calculated pre-pressure. 

(a) is the highpoint difference (ft) between the highest point of the water 
circuit and the indoor unit. If the indoor unit is at the highest of the 
installation, the installation height is 0 ft.
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Water Volume

≤ 50.2 gal >50.2 gal

≤ 23 ft No pre-pressure adjustment 
is required.

Do the following:

	» Decrease the pre-pressure according  
	 to the required installation height 
	 difference. The pre pressure should 
	 decrease by 1.45 psi (0.1 bar) for each  
	 3 ft (1 m) below 23 ft (7 m). 
	» Check if the water volume does  

	 NOT exceed the maximum allowed 
	 water volume.

> 23 ft

Do the following:

	» Increase the pre-pressure 
	 according to the required 
	 installation height 
	 difference. The pre- 
	 pressure should increase 
	 by 1.45 psi (0.1 bar) for each 
	 3 ft (1 m) above 23 ft (7 m). 
	» Check if the water volume 

	 does NOT exceed the 
	 maximum allowed  
	 water volume.

The expansion vessel of the indoor unit is 
too small for the installation. In this case,  
it is recommended to install an extra 
vessel outside the unit.

Site Considerations
Maximum water volume and expansion vessel pre-pressure
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Example:
The indoor unit is installed at the highest point in the water circuit. The total 
water volume in the water circuit is 66 gallons.
Actions:

	» Because the total water volume (66 gallons) is more than the default water 
volume (50.2 gallons), the pre-pressure must be decreased.

	» The required pre-pressure is:
	– Pg = (0.3+(H/10)) bar = (0.3+(0/10)) bar = 0.3 bar
	– The corresponding maximum water volume at 0.3 bar is 67.4 gallons.  
(See the graph in "Maximum water volume").

	» Because 66 gallons is lower than 67.4 gallons, the expansion vessel is  
appropriate for the installation.

Site Considerations
Maximum water volume and expansion vessel pre-pressure (cont.)
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Site Considerations
Heating Only Convectors

	» Types of convectors
	– Radiant Under Floor heating

	– Importance of mixing valves to ensure proper design temps (typical 
	 temperature are between 85°F-125°F depending upon the type of 
	 underfloor radiant heating design) 

	– Use the MMI to configure the zone for under-floor heating for best 
	 use of underfloor heating

Wall mount radiant convectors
	» Refer to manufacturer for sizing 
based on maximum LWT of 158°F

	» NOTE: Size the convector 
to the lowest LWT for maximum 
efficiency that fits the design of  
the system

Baseboard radiation
	» Sizing varies based on 
manufacturers performance

	» Use high temp zone  
wiring terminals 

	» Understanding flow rates  
and how they affect the  
heating capacities

	» Use of shut-off valves to isolate  
chilled water system from heating  
only system control valves

Sectional Radiator Sizing  
and Optimizing
The end user may want to re-use 
the existing radiators to keep the 
old charm this will require some 
math. Notice these types of radiators 
have a large volume of water and 
may cause the ALTHERMA to lose 
significant efficiency. It is not  
advised to use these types of  
radiators as they will not perform  
as originally intended. 
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Inside the hydrobox is a variable speed ECM pump is controlled by ∆T capable of 
a maximum of 14.5 GPM at 5 feet of head.

	» What does this mean?
	– All pumps have performance criteria rating. This means that the pump  

	 will flow a given amount of water/liquid with a certain amount of back 
	 pressure known as feet of head in many cases. Each 2.31 feet of head 
	 is equivalent to 1psi pressure drop. 

	– The internal pump moves at a maximum rate of 14.5 GPM at 5 ft of head.  
	 Or 14.5 GPM with 2.2 psi back pressure in the system. 

	» Why does this matter?
	– When piping a system careful considerations need to be made to 

	 account for the proper amount of flow to heat or cool all while being 
	 mindful of the minimum required flow rate though the ALTHERMA 
	 system to maintain proper performance. The flow rate is measured  
	 and reports to the MMI controller providing a read-out on the controller. 

	– 5.8 GPM for normal operation
	– 7.4 GPM during DHW production

	» Will a secondary pump be necessary?
	– If the system has a significant pressure drop in the system exceeding 

	 the maximum head pressure a secondary piping system will need to 
	 be configured. Be sure to use a secondary pump rated for chilled  
	 water systems. 

	» How does Glycol effect flow rates?
	– Glycol at heating temperatures has minimal effects to the flow rate. 
	– Glycol in cooling drastically increases head pressure. 

Site Considerations
Hydrobox Circulating Pump
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Considerations using pump curves
	» Calculate water flow for load
	» Friction loss using manufacturers pressure  
drop information plus added piping and  
fittings and where they fit in while designing

	» Hydraulic separation
	» Emitter flow requirements for optimal performance

Site Considerations
Hydrobox Circulating Pump (cont.)

Pump curve of internal hydrobox pump 

0
10
20
30
40
50
60
70
80
90

100
110
120
130

0 5 10 15 20 25 30 35 40 45 50 55 60 65

Ex
te

rn
al

 s
ta

tic
 p

re
ss

ur
e 

[k
Pa

]

Water flow rate [l/min]

UTBX040EF6VJ

Operation 

AB C

0
2
4
6
8

10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42

0 1.5 3 4.5 6 7.5 9 10.5 12 13.5 15 16.5 18

Ex
te

rn
al

 s
ta

tic
 p

re
ss

ur
e 

[ft
 H

d]

Water flow rate [GPM]

UTBX040EF6VJ

Operation 

AB C

• •

A.	 Minimum water flow rate during normal operation
B.	 Minimum water flow rate during backup heater operation
C.	 Minimum water flow rate during defrost operation



49

Site Considerations
Piping Layout Guidelines

	» Maximum distance between indoor unit and domestic hot water tank:  
L1 + L2 ≤ 33 ft

	» ​Maximum distance between indoor unit and 3-way valve (for installations	  
with domestic hot water tank): L1: 10 ft

Height Limitations

33 ft.

33 ft.

L1: max 10 ft.

L2

33 ft.



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Site Considerations
Specialized Hydronic and DHW Considerations

Hydronics allows a unique sense of versatility, although, with this versatility 
precautions and considerations need to be addressed.

	» Mixing valves
	– Ensure public safety when used in a DHW situation

	– Many times, mixing valves will be used to increase a DHW load  
	 by using higher tank temperatures but unsafe for DHW purposes.  
	 This is when it is required to have a mixing valve to maintain a safe 
	 temperature for use in a domestic situation. Use a mixing valve 
	 rated for domestic purposes. 

	– Ensures radiant heating performance
	– Under-floor heating (radiant heat) typically will use a temperature less 

	 than most heating purposes require. Using a mixing valve ensures 
	 a consistent temperature per design. 

	– Some radiant systems use a weather dependent control that operate 
	 independently for the radiant temperature needs.

	– Radiant systems are specifically designed systems allowing for the 
	 efficient use of the ALTHERMA system. 

Hydraulic Separation and ALTHERMA Hydrobox
	» The Hydrobox uses a variable speed ECM pump controlled by ∆T. 
	» As the ∆T lessens the pump speed decreases yet the pumps for the 
secondary loop side is maintained assuring proper heat transfer. 

	» This will cause a pressure differential 
	» Hydraulic separation separates the two different pressure zones
	» Allowing both primary and secondary to be independent of each other 
	» As secondary pumps or zones satisfy the flow through the hydraulic 
separator changes drawing less from the primary side and the ECM pump 
slows down due to the lowered ∆T creating less energy exchange inside 
the hydraulic separator.

	» The hydraulic separator is the point of zero pressure change and is the 
proper place to install an auto feeder

NOTICE: When circulation in each or certain space heating loops is 
controlled by remotely controlled valves, it is important that the minimum 
flow rate is guaranteed, even if all valves are closed. In case the minimum 
flow rate cannot be reached, a flow error 7H will be generated (no heating 
or operation).
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Site Considerations
Water Quality 

Ensure water quality complies with the following water quality requirements:
	» The Product has been installed by a professional installer, in accordance  
with the instructions in the installation manual and all relevant Codes of 
Practice and Regulations in force at the time of installation.

	» The Product has not been modified in any way, tampered with or subjected 
to misuse and no factory fitted parts have been removed for unauthorized 
repair or replacement.

	» The Product has only been connected to a domestic mains water supply  
in compliance with Environmental Protection Agency (EPA). The water  
should not be aggressive, i.e. the water chemistry shall comply with  
the following: 

	– Chloride < 250 mg / L
	– Total Dissolved Solids (TDS): <500 ppm
	– 6.0 < pH level < 9.5

	» The immersion heater has not been exposed to hardness levels exceeding 
12 grains per gallon (200mg/L) for residential use and 7 grains per gallon 
(120mg/L) for commercial use. A water softener is recommended in  
such cases.

	» Any disinfection has been carried out without affecting the Product in any		
way whatsoever. The Product shall be isolated from any system chlorination. 
Service and/or repair shall be done according to the installation manual and 
all relevant codes of practice. Any replacement parts used shall be designated 
by the manufacturer.

	» Any third-party costs associated with any claim must be authorized in 
advance by Daikin in writing. The purchase invoice and/or installation  
invoice, a water sample as well as the defective product is made available  
to Daikin upon request.

	» Unit is certified for indoor use only. Do not install outdoors.
	» Failure to follow these instructions and conditions may result in product 
failure, and water escaping from the Product.

H2O
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Site Considerations
Electrical Considerations

	» The ALTHERMA will require some electrical considerations to 
accommodate the electrification of a home. This is a visual of  
needs for the ALTHERMA to function as designed.

Circuit Breaker Wiring

40A(39.1A)
230 VAC

35A(33.9A)
208/230 VAC

ODU
DHW

(3 kW BSH) Convector

AHU

15A(115/230 VAC)

15A (115 VAC)
All models

20A(16.2A)
208/230 VAC

X5M

K3M

X2M
X1M

X9A

X13A

X7M

12 14a

L N PE

10 11a

R5T

>50 mm

M3S
L

B
R

N
B

LU
B

LK

N Y N X7ML

13

F2B

230 V AC
3 kW

L N

N X8ML

2 K3M1

X2M14a 13 12

21

M3S
L

B
LK

B
LU

B
R

N

N Y

10 11a

For visual purposes only

Surge Protection
Just as all Daikin inverter systems it is recommended to protect the HVAC 
investment with surge protection and voltage monitoring. At minimum use 
a surge protector.
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Site Considerations
Hydronic Piping

Water Distribution
	» Design the water distribution system for types of convectors, underfloor 
heating, fan coil units and/or water heating needs.

	» Pressure drops measured in feet of head/PSI (2.31 feet of head per 1 PSI)  
be sure to know what system requires.

	» Know what the internal pump needs are and what it will do  
(see hydrobox circulation pump)

	– Make accommodations for secondary pumps if necessary  
and/or bypasses.

	– Use secondary pumps rated for chilled water. 
	» Water treatment​ (refer to water quality)
	» This is not a boiler. Reading the manuals will be necessary

	– The outdoor unit
	– Hydrobox 
	– DHW tank
	– Convectors
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Site Considerations
Hydronic Piping (cont.)

Hydronic Piping Design
	– Complete load calculations
	– Calculate the required waterflow using sensible heat formula:

GPM = Q ÷ (500 x ∆T) Q = BTU/H
1 GPM = 10MBTUH at 20∆T most common

	– Know the equivalent pipe lengths to include fittings friction  
loss of piping.

	– Refer to piping/tubing manufacturer. Chart for reference only
	– Size the terminal units (convectors) for each zone/room
	– Know the friction loss of the units (see technical data of terminal  
units being used)

	– Verify needs and select necessary piping
	– Establish the piping configuration (series, primary secondary etc.)
	– Verify pump specs and selection for the application. Pumps need to be 
rated for chilled water. 

	– NOTE: When using PEX tubing it must be rated for hydronic systems.

Tubing Size Minimum Flo Rate (GPM) Maximum Flow Rate (GPM)

½" copper 1.6 3.2
¾" copper 3.2 6.5
1" copper 5.5 10.9
½" pex 1.2 2.3
¾" pex 2.3 4.6
1" pex 3.8 7.5
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Site Considerations
Freeze Protection

	» Water has a better  
performance over Glycol

	» Water has less concerns  
of corrosion over Glycol

	» Water requires little to  
no maintenance

	» Glycol will reduce  
energy efficiency 

NOTICE
If glycol is added to the water 
circuit, and temperature of the 
water circuit is low, the flow rate will NOT be displayed on the user interface. 
In this case, the minimum flow rate can be checked by way of the pump test 
(be sure the user interface does NOT display error 7H).

Built-in software protection
	√ To protect piping 
	– Water circulation via pump
	– Integrated BUH / Heater tapes
	√ To protect ODU 
	– Bottom plate 
	– Double hot gas bypass 

Anti-freeze valve option: 
	√ Only when no glycol is used
	√ Offers full system protection in case of power cut or pump break down
	√ Prevents ice forming by draining water from the system
	√ Prevents any damage to unit and pipes when temperature drops 
< 37°F (3°C) +/- 1°F (C) 
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Site Considerations
Freeze Protection (cont.)

1" Propress Copper Type L 
134 equivalent FT Water  

@ 45F 6.5 GPM 

1" Propress Copper Type L 
134 equivalent FT, 30% Propylene Glycol 

 @ 45F 6.5 GPM 

Velocity 2.5ft/second Velocity 2.5ft/second

Pressure Drop 1.9psi Pressure Drop 2.5psi

Head Loss 4.4ft Head Loss 6.4ft

	» Comparison based Copper Propress 100 feet of 1" copper L tubing  
10 Elbows 2 Tees off branch 

T> 3 ˚C
37 ˚F

Open Position
Closed Position

Winter operation in heating mode Winter operation in the event of electric supply failure

T> 3 ˚C
37 ˚F
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Site Considerations
Insulation of Piping

For optimal efficiency and performance, the piping and extremities  
need to be insulated. 

For optimal efficiency and performance, the piping and extremities  
need to be insulated. 

Why is insulation H2O piping connection calculated on single run?
	√ Temperature loss between ODU and IDU is important not only for the 
comfort of the customer but also for the energy efficiency of the unit.

	√ Therefore, the required insulation for the piping is calculated on a  
single run 

	» Condition for calculation of insulation: ∆T = 2F between LWT at ODU  
and LWT at IDU.

	» Recommend insulation for the site location.
	» IECC (International Energy Conservation Code) Requires a minimum of  
R3 on any mechanical system carrying fluids over 105°F and below 55°F

	» Be sure to adhere to local regulations

Piping Length Minimum Insulation 
Thickness

<65ft ¾"

65-98ft 11/4"

98-131ft 11/2"

131-164ft 2"

H2O





ADDITIONAL INFORMATION
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	» AWHP (Air to Water Heat Pump): a system that utilizes the thermal energy from  
the outside air to heat or cool water

	» AHU (Air Handling Unit): regulate and circulate air

	» BAR: a metric unit of pressure measurement (1BAR= 14.5PSI) 

	» BTU/hr. (British Thermal Unit per hour) the amount of heat or energy  
used to raise the temperature of one pound of water by one degree

	» CFM: Cubic feet per minute

	» Circuit Setter: regulates waterflow though a hydronic loop 

	» Convector: a device that uses convection to circulate heat into  
an environment 

	» COP (Coefficient of Performance): the measure of the air-to-water heat  
pump's efficiency. It’s a ratio of the cooling or heating output to the  
electrical energy input.

	» ∆T: Delta T or temperature differential

	» Differential: the difference between the setpoint and when the system  
is to come back on

	» Direct return: piping configuration utilizing the first to get heat/cool first  
to return to source

	» DHW: Domestic Hot Water

	» Emitter: a device that releases heat/cool into an environment with or  
without a fan

	» GPM: gallons per minute

	» HPC (Heat Pump Convector): Fan forced heat independent heating and  
cooling unit either wall hung or floor mount

	» Hydraulic Separation: hydraulically decouples primary and secondary piping

	» Hydronics: a cooling or heating system that uses water as a medium  
to transport energy from one place to another

	» Hysteresis: Differential temperature 

	» L/min: Liters per minute

	» Lockshield: radiator valve that controls the flow of water through the convector  
for balancing. Similar to a circuit setter 

Acronyms and Definitions
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	» MMI: Man-Machine Interface. The controller in the hydrobox that configures the 
system for maximum optimization.

	» ODU: Outdoor unit

	» PEX (Cross-linked Polyethylene): flexible polymer piping materials
	» Primary piping: carries the primary flow of water for energy use to the  
emitters/convector

	» Primary-secondary piping: piping design to minimize pressure drop in a  
hydronic system

	» PSI (Pounds per Square inch): measurement of the force exerted on  
a surface 

	» Pump Curve: a graphical representation of a pump’s performance based  
on testing conducted by the manufacturer. Each pump will have its  
own pump performance curve, which varies from pump to pump.  
This performance is based on the pump’s motor horsepower and the  
size and shape of the impeller.

	» Radiant: underfloor heating or wall mounted convector

	» Reverse return: piping configuration in which the first convector to get heating  
or cooling will be the last to return to the primary system. 

	» Secondary piping: Piping that is “secondary” to the main heating/Cooling plant 
(ALTHERMA) example: piping to the emitters/convectors would be considered 
secondary piping 

	» Sensible Cooling Load: BTUs needed to be removed to lower the thermostat 
temperature independent of the BTUs related to humidity.

	» Volumizer: a tank to add volume to a system

Acronyms and Definitions (cont.)
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Daikin City Daikin Comfort SkyportHome App

Additional Information
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Digital Sales Tools

Daikin has many sources to get information and training both online and 
in-person can be found at Daikin Comfort. 

https://daikincomfort.com/resource-
center?main-tab=software-tools

www.daikincomfort.com
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Training

my.daikincomfort.com hvaclearningcampus.com
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History of Daikin
Revolutionizing Heating and Cooling for over 100 years.

1920s – The future of Daikin takes flight
Daikin's history begins producing radiator tubes just 21 years after the  
Wright brothers’ first flight.

1930s – Fluorocarbon gas successively manufactured
Since this 1935 breakthrough, Daikin remains the only company that  
researches and develops both air conditioning fluorochemicals and hardware.

1950s – Daikin enters growing consumer segment.
Continuing to innovate and expand, Daikin launched their first residential window 
unit for the rapidly developing consumer segment.

1960s – Commercial production scaled-out in Osaka
The Kanaoka Factory is established as a main production base for commercial  
air conditioners including centrifugal chillers.

1970s – Innovation expands
Daikin creates new opportunities entering Europe, introduces "multi-split"  
systems and air purifiers for homes, and launches SkyAir for shops  
and small offices.

1980s – Re-imagined indoor comfort for commercial buildings
Daikin developed the VRV (Variable Refrigerant Volume) system, the world’s 
first multi-split type air conditioner for commercial buildings. This development 
drastically innovated the air conditioning standard of commercial buildings across 
the globe.

1990s – More HVAC firsts
Daikin established the world’s first production plant for R-32 refrigerant and 
launched the first mini-split air conditioner with a humidification function.

2000s – Daikin technology comes to America
Daikin acquired McQuay International, a global corporation that designed and 
manufactured HVAC products for commercial, industrial, and institutional use.

2010 – Air has unlimited possibilities
Daikin acquires American company Goodman Manufacturing and establishes a 
strong position in North American by opening the Daikin Texas Technology Park just 
outside Houston, Texas where Daikin launched new products, including the Daikin 
FIT, Daikin ONE+ smart thermostat, and new VRVs.

2020s – Innovation continues
The Daikin ONE ecosystem provides solutions to help DETECT, VISUALIZE, and 
ACT, addressing common indoor air quality (IAQ) issues. Goodman Manufacturing 
is renamed Daikin Comfort Technologies North America, Inc. to strengthen its 
product development capabilities and promote the usage of HVAC products that 
employ R-32, a low global warming potential refrigerant, combined with 2-way 
communicating thermostats, inverters, and heat pumps.
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History of ALTHERMA
Daikin ALTHERMA was introduced into Europe in 2006. ALTHERMA has been the 
result of energy and sustainability requirements for over 20 years. 

As Daikin’s overall business developed favorably, it decided on all-out entry 
into the heating systems industry. Although summers occasionally got  
quite hot in European countries, the general need for heating systems is 
always strong.
Daikin Europe launched Daikin ALTHERMA, an air-to-water heat-pump 
system capable of providing space heating, cooling, and domestic hot 
water, in Europe in 2006. Since then, Daikin has steadily expanded the 
product lineup based on the climate and needs of European countries.  
For example, Daikin ALTHERMA 3 H HT launched in Europe during fiscal 
2020 for cold regions and can supply hot water without use of electric heaters 
even in very low outdoor temperatures. In fiscal 2021, Daikin launched a 
smaller capacity model. European sales of ALTHERMA have grown 4.5 
times since fiscal 2014. Daikin will continue with its proposal activities 
in regions around the world that still mainly use combustion heating.  
As part of this, Daikin is stepping up its efforts in North America where there 
is growing momentum for a shift in environmental policy.
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2026 DAIKIN COMFORT TECHNOLOGIES NORTH AMERICA, INC.
www.daikincomfort.com

For Sales and Technical Support:  
1-855-DAIKIN1

For additional information, visit: 
www.daikincomfort.com and/or www.daikincity.com

PM-ALTHERMA_03-26

USGBC® and the related logo are trademarks owned by the  
U.S. Green Building Council® and are used with permission.

Additional Information
Before purchasing this appliance, read important information about 
its estimated annual energy consumption, yearly operating cost, or 
energy efficiency rating that is available from your retailer.
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